
(51) MHK^ 



2 170 6^ 

B 22 F 3/23 



(13) 



C2 



' POCCHflCKOE ArEHTCTBO 
no HATEHTAM M TOBAPHbIM 3HAKAM 



(^2) OHMCAHME M30BPETEHMfl K nATEHTY POCCMflCKOI?! 
<t)EflEPALiMI/l 



(21), (22) SafiBKa: 99115794/02, 16.07.1999 

(24) flara HdMa/ia AeficTBUfl nareHTa: 16.07.1999 

(46) flara ny6nMKamiM: 20.07.2001 

(56) CcbijiKM: SU 662270, 15.05.1979. EP 0749791 
Al. 27.12.1979. DE 3935955 C, 24.01.1991. US 
5269830 A. 14.12.1993. US 4765952 A. 
23.08.1988. DE 3809550 A, 19.10.1989. 

(98) AApec nepenncKw: 

634034, r.ToMCK, yxi. 19 fBapAeMCKOM a^bmsmm, 
17, Hm MM 



(71) SaflBMienb: 

fiOHTep BuKTop 3AyapA0BMM, 
AaM6aeB feopruM L|bipeHOBim, 
51ceHHyK lOpviH OeoAOCOBUM, 
3arpe6MH JleoHUA BajieHTMHOBim, 
XoAopeHKo BaneHTMHa HMKonaesHa 

(72) H3o6peTaTenb: TiOHTep B.3., 
AaM6aeB r.l4., flceHMyK IO.<I>., 3arpe6MH 
J1.B. , XoAopeHKO B.H. 

(73) naTeHTOo6naAaTenb: 
fiOHTep BiiKTop dAyapAOBMM. 
AaM6aeB feopniM qupeHOBim, 
HceHMyK K)pMM 4>eoAocoBim , 
3arpe6MH ileoHMA BaneHTidHOBim, 
XoAopeHKO BaneHTMHa HMKonaeBHa 



(54) UJMXTA flJlfl MSrOTOBJlEHMfl HOCMTEJW lOlETOHHblX CTPyKTYP 



(57) 

H3o6peTeHMe othocmtca k nopoujKOBOM 
MeTannypmn m MeAm4MHCK0vi TexHUKe m MO)KeT 
6biTb McnonbspsaHO flnn MsroTOBneHna 
nopMCToro KOMnosi^i^MOHHoro MaTepna/ia 
HocMTenfl KJieTOMHbix cTpyKiyp. LLlMxra ^ns\ 
ii3roTOBJieHki5i Marep^ana MeroAOM 
caMopacnpocrpaHfliou^erocn 
BbicoKOTeMnepaTypHoro CMHTesa co^epm\M 
nopoLUKM HMKe/ifl. THTaHa \A HMKeiiHAa TMTaHa npki 
cneAyK>Li4eM cooTHouieHMvi KOMnoHGHTOB, Bec.%: 
HMKenMA TUTaHa 5-30; HMKenb 47-53; TuraH 
ociaxibHoe. M3o6peTeHMe nosBonneT noBbicnTb 
ynpaBfineMOCTb pacnpeAeneHkin no pasMepar/i 
nop B npouecce TexHonomn 
caMopacnpocrpaHniou^erocn 
BbicoKOTeMnepaiypHoro cMHTesa npn 
npoMSBOACTBe nopMcroro MarepMana HocnTenfl 
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(54) MIXTURE FOR PRODUCTION OF CELLULAR STRUCTURE CARRIER 

(57) Abstract: 

FIELD: powder metallurgy and medical 
equipment; applicable in production of 
porous composite materials-carriers of 
cellular structures. SUBSTANCE: mixture for 
production of material by method of 
self-propagating high-temperature synthesis 
contains powders of nickel, titanium and 
titanium nickeiide with following amounts of 
components, wt.%: titanium nickeiide 5-30; 
nickel 47-53; the balance, titanium. EFFECT: 
higher controllability of distribution of 
pores by sizes in process of technology of 
self-propagating high-temperature synthesis 
in production of porous materials in form of 
cellular structure carriers. 2 dwg, 1 ex 
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TexHMKe M ncno/ibsyeTCfl axi» HsroTOBJieHun 
nopMCToro KOMnosMMtioHHoro MaTepkiaxia 
HociiTenfl KneTOMHboc crpyKryp. 

Oahuim 113 HOBbix cTpaTervi^^^^ mbtoaob 
paAMKaiibHoro ne^enm sJ^^saHMi^ 
BHyrpeHHkix opraHOB flB/ineTcn nacrMMHoe mjim 
nojiHoe aaMeu^eHvie mx dpyH\(x\m nocpeACTBOM 
TpaHcnnaHTai4iik) aHanoroB stuix opraHOB, b 
KaMecTBe Koiopboc McnojibsyioT ipaHcnnaHTaTbi b 
BMfle cycneH3MM cooTBeicTByiou^MX KnetOK, 

MSrOTOBneHHblX no HbIHe HSBeCTHbIM 

TexHOJiomflM. 3aMeTHbi^ nporpecc passMTMSi 
3Toro HanpasneHUfl MeAMqMHbi o6o3HaMMncfl b 

CBP3M C peiUeHMeM OCHOBHOH saflaMH - 

npuBeABHiie i^MMyHHOM peaKqiild opraHii3Ma k 
BocnpuwTHK) TpaHcnjiaHTupoBaHHbix KneioK, 
flBnflK)L4Mxcyi flnn Hero nyjKepoflHbiMH. Oahmm M3 
HaM6oJiee 34)ct>eKTMBHbix cpeACTB nsnfleTCfl 
v\3on9\i\vif\ TpaHcnnaHTupoBaHHbix KneroK 
noMeu^eH^eM m b noptiCTbie HocnTenM [1]. B 
ocHose MBTOAa neimi ceneioiiifl 
MMnnaHTMpoBaHHbix khbtok m 6oiiee KpynHbix 
kiMMyHHbtx MaKpo4>aroB no mx pasiviepaM b 
nopucTOM cTpyKType HOCMTenn. SaAawa, raKUM 
o6pa30M, cBOAtiTcn k co2fxam\o Hocmenevi c 
Heo6xoAMMbiM xapaKTepoM pacnpeAeneHM^i nop 
no pasMepaivi. FpaHUL^eM pa^ena nBJiHK)TCfl 
AecflTbie Aonki MMicpoHa. 

B npMpoAB He cyiAecTByeT cryneHMaToi^ 
c|3opMbi MdMBHeHMfl Kamx-m6o npoL^eccoB v\m 
saBdCMMOcTei^. 3to KacaeTcn v\ xapaicrepa 
pacnpeAeneHiin nop no mx pasMepaM b 
nopucTbix Maiepnanax. FlpuHqunnajibHO cnoxcHO 
co3AaTb MaTepnan c nopucTocTbio, 
kicKJitoHaKDu^eM KaKOM-nki6o, HanepeA 3aAaHHbifi 
pa3Mep. TaKMM o6pa30M, BbiiueyKasaHHan 
saABMa peiuaeTcn OTHocMTenbHo, hto m 6yAeT 
cctsopMyjiMpoBaHo hidkb b bmab TexHimecKoro 
pesyjibTaTa npeA/iaraeivioro ii3o6peTeHMn. 

Hai46o/iee 3(}>4>eKTiiBHbiM MBTepuianoM a^ia 
M3roTOBneHMfl HocmeneM KneTOMHbix crpyKryp 
no p^Ay xapataepucruK 6MOCOBMecrMMOcrM 
flBJiflercfl HMKennA rurana. nopucrafl crpyKiypa 
ero cosAaercfl b rexHonomMecKOM npouiecce 
caMopacnpocrpaHflioiAeroGfl 
BbicoKoreMneparypHoro cnHresa (CBC) b 
aaroTOBKe saAaHHoii c|)opMbi m3 lunxTbi. B ocHOse 
aroM rexHo/iomii neymi Mcnonb30BaHMe ren/ia, 
Koropoe BbiAennercn npM 3K3orepMMMecKOM 
BsaMMOAe^crBMVi pasHopoAHbix Mera/inoB. 
BbiAenwewaH rennora peaio^nn npn rennoBOM 
B036y>KAeHMM HeKOToporo noKanbhoro oS^beMa 
saroroBKn HarpeBaer cocoAHMe cnoM, 
o6ecneMkiBa5i caMopacnpocrpaHBHMe soHbi 
peaKL^iivi. 

B ypoBBHb rexHMKVi npeA/iaraeMoro 
H3o6pereHMn BKnK)MeHbi ^ynKquonanbHO n 
rexHonorviHecKii cxoAHbie aHanom. 

il3BecTHa rexHO/iomn nojiyseHun nopucrbix 
cn/iaBOB Ha ocHose HnicenMAa rkirana MeroAOM 
CBC M3 LUkixrbi, coABp)KaLAei^ nopoujicM HHKenn m 
rtirana (b orAenbHbix c/iyHanx c nenApy\ou\v[M]A 
Ao6aBKaMM) [2]. DopoiuKvi HHKenn v\ mraHa 
cyLuar, A03^pyK)r, CMeujiiBaioT n 4>opMyioT 
npeccoBaHkieM b bmab i4enecoo5pa3HoPi A^n 
6yAyLL^ero i^sAenkin 43opMbt. DpeccoBaHNbie 
nonyct3a6pviKarbi ycraHaB/iMBaJor b peaiaop, 
npeAcraBJifliOLAMM co6om cocyA viz 
Hep)KaBeioLqeM cranM c BBUHMeHHbiMii 
icpbiiuKaMM, roKonqABOAaMM, sneiapocniipajiflMii 
Ansi BocnnaMeHeHMfl CMecM, urryMepaMM a^a 
noABOAa MHeprHoro ra3a m orBepcrnsiMii Ann 
repMonap. Peaiaop sanoiiHflior MHeprnbiM 
ra30M, HanpMMep aproHOM, noAAep>KiiBa5i 
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Ann zasmvHHm peaKLinn peaiaop 
noAorpeaaiOT BHeujHMM ren/ioM m BocnnaMenfifor 
or dneKipocnupa/iii, AOBo^^eivineparypy b 
oSvBMe 3a)KiiraHMfl ao 4^^M523 °C. flocne 
3aBepLueHki$) nocjioMH(3^^ npoL|ecca 
caMopa3orpeBa m cneKaHvm nopoiuKOB 
viHrpeA^enroB peaiaop oxna>KAa>or, He 
npeKpau^an noAany biHeprHoro rasa, m MseneKaiOT 
CMHresnpoBaHHbie. nopwcrbie saroroBioi. 

3Ta rexHOJiomn c yKa3aHHbiM cocraaoM 
ujtixrbi LUMpoKO npMMeHRercn b coBpeMeHHoi!t 
MeAMLiMHe, B rex ee o6;iacT5ix, PAe He 
npeA'bnBHHercn wecnaix rpe6oBaHviM k 
pacnpeAeneHMK) nopucrocTM. HeAOcrarKOM ee 
A/i« MsroTOBneHMfl Marepna/ia HOCMTenyi 
KneroMHbtx crpyiayp HB/i^ercR BbicoKoe 
coAepHOHiie nop c pa3MepaMii, npeBbiLuaiOLAMiviM 
pa3Mepbi MaKpoc|)aroB, BcneAcrBMe 
HeAOcraroMHoj^ ynpaenneMocrd npoL(eccoM 
nopoo6pa30BaH»i$i. 

M3BecreH cocras lUMxrbi nonyMeHM5i 
Marepiiana na ocHoae HMKennAa rurana 
MBTOAOM CBC, coAep)KaiJHMM nopoiUKM HMKen« n 
Turana [3], 3tot aHanor npwHfiT sa npOTomn 
npeAnaraeMoro M3o5peTeHMfl. flnn CHM>KeHMfl 
C0Aep)KaHuifl KpynHbix nop Marepviaxia b 
ynoMflnyroM rexHOJiomii nananbHbi^ Harpea 
peaKTopa c LUHxrof^ ocyiAecrB/iflior ao 6ojibLUiix, 
MeM B [2], reMneparyp (0,5-0,9 reMneparypbi 
nnaBneHMe KoneMHoro npoAyKia). B pesynbrare 
peaKL^viq CMHresa nporeKaer b }kmakom 4>a3e, 
o6ecneMMBa« 6onee MejiKyio nopucTocib, snnorb 
AO MOHonnrHOM crpyKrypbi. HeAocrarKOM 
npoTOTuna flannercf? HM3Kafl ynpaBJifleMocrb 
pacnpeAeneHneM no pa3MepaM nop b 
CMHTesnpoBaHHOM o6pa3qe. 

TexHMHecKMM pesyjibrar npeAnaraeworo 
M3o6pereHHn - noBbimeHMe ynpaanneMocrki 
pacnpeAeneHMeM no pa3MepaM nop b npoi^ecce 
rexHonomn caMopacnpocrpaHRioiAerocfl 
BbicoKoreMneparypHoro cunresa npn 
npokisBOAcrae nopMcroro Marepviana HocHrejin 
KneroMHbix crpyKryp. 

yKa3aHHbiM rexHMMecKviM pe3ynbrar 
Aocrnraercfl reivi, nro LUMxra A^n nsroroBneHun 
HOCHre/ifl KneroMHbix crpyKryp MeroAOM 
caMopacnocrpaH5iioLi4erocfl 
BbicoKoreMneparypHoro cunresa, coAep>KaLAafi 
CMecb nopoujKOB HHKejin 11 r^rana b 
coorHOLueHMii 47-53 ar.% nuKenb, ocranbHoe 
ruran, AononHnrenbHO coAep>KMr nopoujoK 
HMKennAa rurana b coorHOLueHnn 5-30 Bec.% or 

CMBCUI nopOLUKOB HUlKeJlfl M Tl/ITaHa. 

AHa/ikis MexaHki3Ma m KMneriiKa 
caMopacnocrpaHfliOLAerocfl 
BbicoKoreMneparypHoro cHHre3a noKa3biBaer 
cno}KHyK> MHoronapaMerpHMecKyK) saBucMMOcTb 
KoneMHOM crpyKrypbi cnHresiipoBaHHoro 
MHrepMerannMMecKoro coeAMHeHH^i or 
HaManbHbix ycnoBiiPi peaKi^vivi: coAep)KaHM5i 
McxoAHbDc KOMnoHenroB, MX AMcnepcHocrM, 
creneHM cnpeccoaaHHOcrM, AaaneHiifi HHeprnoro 
ra3a m Apyrvix. Or hmx 3aBMCMr CKopocrb 
pacnpocrpaHeHMfl BonHbi ropeHun, 
MaKCMMajibHan reMneparypa cMHre3a, 
HHreHCMBHOcrb ra30BbiAejieHMn h r.AM Koropbie 
onpeAenflior crpyKrypy cnHresHpoBaHHoro 
Marepiiana m ee BapHaMnio or BbiooKonopMcroH 
AO MOHonvirHOfi. 

Ao6aBneHMe b muxry nopoiuKa HHKenMAa 
mrana, RanflioiAerocfl wneproM A^n peaKMim, 
M3MeHner KviHernKy CBC m abbt neoSxoAHMoe 
pacnpeAenenne nop no pa3MepaM. HaiiAeHO, Mro 
A/in co3AaHMH crpyKrypbi nopMcrocm, 
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MCKyccTBeHHoro opraHa ot MaKpocfjaroB, 
coqep^KaHMe Ao6aBKvi aojvkho ney^ib b 
MHTepsane 5-30 Bec.% ot cMe^^nopoiUKOB 
HMKenn M TMTaHa. Flpn cof\epv^^^ MeHbUie 
HM)KHero yKasaHHoro aHaMeHMfl^^RLuaeTCJi 
ynpaBJineMOCTb peaKqMevi; npn coAep)KaHi^ki 
6ojibLue BepxHero yKaaaHHoro aHaneHMn - 
peaiqMfl He npoieKaeT. 

rionyTHbiM TexHMMecKMM peay/ibTai 
npeAJio)KeHi4fl - y/iyMiueHHe MexaHkmecKOM 
o6pa6aTbiBaeMOCTM CHHreskipoBaHHoro 
MarepHa/ia. 

Ha MnnjocTpaM^nx npeAcraB/ieHo: 

Our. 1. MuKpocfDOTorpacJ^Mfl nopwcTOM 
CTpyKiypbi HMKennAa TUTana H3 muxTbi - 
npoTOTuna. 

OMr. 2. Mi^Kpoc|x>Torpact3M;i nopMCTOM 
cTpyiaypbi HMKen^Aa TkiiaHa M3 npoAnaraeMof^ 

UJMXTbl. 

RpMMep KOHKpeTHOki peanHsaMHH, 
noATBep>KAaK)Li^eM AOCTkixcuMOCTb rexHimecKoro 
pesyxibTaTa, npeAcrasnneTcn no pesy/ibTaTaM 
CMHTeaa nopucroro HHKennAa TMiaHa, 
BbinojiHeHHoro b HHkl fAefx\M\yiHcmK MBTepnanoB 
VI nMnnaHTaTOB c naMATbio ct^opMbi npn r. 

TOMCK. 

flnn npoM3BOACTBa MaiepMana 
Mcnojib30BaHa LuviXTa, coAep^Kaii^an CMecb 
nopoLUKOB TkiTaHa MapKM niOM m HHKenn MapKH 
nHK-10T2 B crexMOMeTpimecKOM cooTHOUieHnn 
no 50 aT. % Ka}KAoro n nopomoK HMKenMAa 
THTaHa B BecoBOM coAepKaHMM 15 Bec.% ot 
CMecM HMKenn m TMTaHa. 

Docne nepeMeuuMBaHM^ b na6opaTopK0M 
CMecnTene b TeneHne 8 MacoB nonyMeHHyK) 
LUMXTy sacbinaioT b i^nnnHApuMecKyK) saMKHyTyio 

(|30pMy AI^BMBTpOM 30 MM \A A^MHOM 250 MM V\ 

noMeu^aioT b peaiaop. fljin iicicnioMeHMn AOCTyna 
BOSAyxa nepea peaiaop nponycKaioT aproH. 
PeaKTop HarpeaaiOT ao TOMnepaTypbi 600°C ti 
cc|)opMOBaHHyio LUMXTy noA>KiiraK)T ot 
aneKTpocniipajiM c OAHoro via ee Topi^oB. 
PeaKL|Mfl caMopacnpocTpaHSRiOLMerocn 
BbicoKOTSMnepaTypHoro cviHTeaa npoxoAM/ia b 
pe)KviMe nocjioPiHoro ropoHMn m A/i^nacb OKono 
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TexHMsecKMM peay/ibTaT npeAnaraeMoro 
pemeHvin flBCTByei Ma aHannaa CTpyioypbi 
nopvicToro CMHTeaMpoBaHHO|^iaTepiiana (4)iir. 
2) VI MBTepviajia, nonyMeH^^no aHanorvmHOM 
TexHonomvi via ujuxTbi i^^^i^na (4>vir. 1). 
Oi^eHV^Banocb C0Aep>KaHvie nop c paaMspaMvi ot 
0 AO 100 MKM B o6oMX o6pa3i4ax. flnfl npoTOTuna 
OHO cocTaBn5)eT 5% (ocTa/ibHbie nopbi 6ofiee 
KpynHbDC paaMepoB); a^ia npsAnaraeMoro 
peuieHvifl - 50%. BviayanbHa^i oL^eHKa 
CBViAeTenbCTByeT TaiOKe o peaxoM cnaAaHMn 
pacnpeAenenvin nop no paaMepaM b o6naoTM 
MiixpoH VI AecflTbDC Aonev^ MVixpona. 
CviHTeatipoBaHHbiM MaTepvian no npeAnaraeMOMy 
TexHimecKOMy peiueHHK) ycneiUHo peannaoBan b 

KHHHVIHeCKOM npaKTHKB B CviSupCKOM 

rocyAapcTBeHHOM MBAViqviHCKOM ynviBepcviTeTe 
npvi neMenviii napeHXMMaTOSHbix opranoB. 

kIcTOHHMKVi, McnonbaoBaHHbie npM 
cocTaBJieHvivi onvicaHvifl: 

1. "MeAMHViHCKvie MBTepnanbi m viMnnaHTaTbt 
c naMflTbK) ct>opMbr', l^aA. ToMcxoro 
yHUBepcMTeTa, Tomck. 1998 r., CTp. 355. 

2. r. L4.flaM6aeB, B.S.rioHTep n aP- 
"HopviGTbie npoHviL^aeMbie CBepxanacTMMHbie 
MMnnaHTaTbi b xnpyprnvi". Poccmvickum 
MeAHKO-MHJKeHepHbiM qeHTp, Cm6vipckvim 
rocyAapcTBeHHbivi mbaviiavihckvim ynviBepcviTeT, 
Mn0 Try, r. Tomck. 1996 r.. CTp. 35. 

3. Abt. CeviAeTenbCTBo N 662270, Kn. B 22 
F 3/12 "Cnoco6 nonyneHkm MaTepvianoB Ha 
ocHOBe HMKe/iHAa TUTana" . OnySn. 15.05.79. , 
BionnoTeHb N 18 (npoTOTun), 

ct>opMyjia M3o6peTeHMH: 

LUvixra am naroTOBneHvisi MaTepviajia 
HocviTenn KneTOMHbix crpyicryp mctoaom 
caMopacnpocTpaH^ioiAerocfl 
BbicoKOTeMnepaTypHoro cviHTeaa, C0Aep>KaLAafl 
nopoLUKM HMKenyi n TUTaHa, OTnimaioLAawGfl TeM, 
MTO oHa Aono/iHMTonbHO coAep>KviT nopouioK 
HkiKenviAa TviTana npvi cneAyK)LAeM cooTHoiueHviii 
KOMnoHeHTOB, Bec.%: 

HnKennA TViTana - 5 - 30 

HnKe/ib - 47 - 53 

TviTaH - OCTa/lbHOBK) 
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